Role of SB program 1n preparing for
LB program

SBL program as a stepping stone to the LBL program
* Physics
* Development
 People/Collaborations

ICARUS event from CNGS beam




Short Baseline BNB Physics

e LArl-ND

e 110m from the BNB target

 ~150 ton LArTPC

* CDR under development
* MicroBooNE

e 470m from BNB target

e ~170ton LArTPC

e Data taking in 2015
 ICARUS

 600m from BNB target

* 600+ ton LArTPC

* CDR under development

* Program of short baseline neutrino
oscillation and neutrino scattering
measurements
* Development program for LArTPC
detectors

Goal: CDR for program to present to the January PAC
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SBL as a stepping stone to LBL

Short Baseline Long Baseline

L/E ~1 km/GeV L/E > 1000km/GeV
Hints of sterile neutrinos : Measuring Mass.
New physics? Hierarchy and Looking
for CP Violation

Neutrino interactions...

Vv, — V. appearance experiments
E, 1-10 GeV
Precision detectors: Liquid Argon TPCs



LArTPC Development towards LBL

Conventional ICARUS style detectors, building on experience from ICARUS
towards new developments for LBL

* MicroBooNE:
— Builds on ICARUS T600 design
— Cold front end electronics
— Purity in un-evacuated, instrumented vessel

* LAr1-ND

— Membrane cryostat

— Cold front end + multiplexing
— APA-like design for TPC, light collection system development

* |CARUS
— Re-furbished detector ,
— Cryo system for ICARUS and LArl1-ND from CERN with lessons learned towards LBL

All three: Test new ideas and gain experience for building larger LArTPCs,
develop/refine reconstruction tools, produce timely physics results

(Other test beam efforts underway as well: 35 ton, LArlAT, CAPTAIN, new ideas....)



uUBooNE _  MicroBooNE Collaboration + Project Team

Brookhaven: M. Bishai, H. Chen, K. Chen, S. Duffin, J. Farrell, B. Kirby, F. Lanni, Y. Li, D. Lissauer, G. Mahler, D. Makowiecki,
J. Mead, M. Mooney, X. Qian, V. Radeka, S. Rescia, A. Ruga, J. Sondericker, C. Thorn, B. Yu, C. Zhang
University of Cambridge: A. Blake, J. Marshall, M. Thomson
University of Chicago: W. Foreman, J. Ho, D. Schmitz, J. Zennamo
University of Cincinnati: R. Grosso, J. St. John, R. Johnson
Columbia University: N. Bishop, L. Camilleri, D. Caratelli, C. Chi, V. Genty, G. Karagiorgi, D. Kaleko, B. Seligman,
M. Shaevitz, B. Sippach, K. Terao, B. Willis
Fermilab: R. Acciarri, L. Bagby, B. Baller, D. Bogert, B. Carls, H. Greenlee, C. James, E. James, H. Jostlein, M. Kirby, S. Lockwitz,
B. Lundberg, A. Marchionni, S. Pordes, J. Raaf, G. Rameika*, B. Rebel, A. Schukraft, S. Wolbers, T. Yang, G.P. Zeller*

Lllinois Institute of Technology: B. Littlejohn

Kansas State University: T. Bolton, S. Farooq, S. Gollapinni, G. Horton-Smith

Los Alamos: G. Garvey, J. Gonzales, W. Ketchum, B. Louis, G. Mills, Z. Pavlovic, R. Van de Water, K. Yarritu
MIT: W. Barletta, L. Bugel, G. Collin, J. Conrad, C. Ignarra, B. Jones, J. Moon, M. Moulai, J. Spitz, M. Toups, T. Wongjirad
Michigan State University: C. Bromberg, D. Edmunds
New Mexico State University: T. Miceli, V. Papavassiliou, S. Pate, K. Woodruff
total team (collaboration + project): Otterbein University: N. Tagg

3 countries: US, |NFN, Switz.  University of Oxford: G. Barr, M. Bass, R. Guenette * spokespeople,
24 institutions University of Pittsburgh: S. Dytman, D. Naples, V. Paolone

+ project manager

137 collaborators Princeton University: K. McDonald, B. Sands

(includes project team) Saint Mary’s University of Minnesota: P. Nienaber
32 posfd ocCs SLAC: M. Convery, B. Eberly, M. Graham, D. Muller, L. Rochester, Y-T. Tsai, T. Usher
24 grad students Syracuse University: J. Asaadi, J. Esquivel, M. Soderberg

University of Texas at Austin: S. Cao, J. Huang, K. Lang

University of Bern, Switzerland: A. Ereditato, D. Goeldi, I. Kreslo, M. Luethi, C. Rudolf von Rohr, T. Strauss, M. Weber
INFN, Italy: F. Cavanna, O. Palamara (currently at Yale)
Virginia Tech: M. Jen, L. Kalousis, C. Mariani. R. Pelkey

Yale University: C. Adams, E. Church, B. Fleming*, E. Gramellini, A. Hackenburg, B. Russell, A. Szelc



The LAr1-ND Collaboration

Argonne National Lab: Z. Djurcic
Brookhaven National Lab: M. Bishai, H. Chen, G. De Geronimo, D. Lissauer,
X. Qian, V. Radeka, C. Thorn, B. Yu
CERN: M. Nessi
Columbia University: L. Camilleri, G. Karagiorgi, M.H. Shaevitz, K. Terao
Fermilab: B. Baller, H. Greenlee, C. James, D. Montanari, B. Norris, O. Palamara*, R. Rameika, G. Zeller
Indiana University: S. Mufson, D. Whittington

Lancaster University: J. Nowak
Los Alamos National Lab: G. Garvey, W. Ketchum, W.C. Louis, G.B. Mills, Z. Pavlovic,
L. Qiuguang, C.E. Taylor, R.G. Van De Water
MIT: L. Bugel, G. Collin, J.M. Conrad, B.J.P. Jones, J. Moon, Z. Moss, J. Spitz, M. Toups, T. Wongjirad
Syracuse University: J. Asaadi, M. Soderberg
University of Bern: A. Ereditato, I. Kreslo, C. Rudolf von Rohr, T. Strauss, M. Weber
University of Cambridge: M. Thomson
University of Chicago: D. Cianci, W.M. Foreman, J. Ho, D.W. Schmitz*, J. Zennamo
University of Liverpool: C. Andreopoulos, K. Mavrokoridis, N. McCauley, C. Touramanis
University of Manchester: J. Evans, S. Soldner-Rembold
University of Oxford: R. Guenette
University of Pennsylvania: J. Klein
University of Sheffield: T. Gamble, J. Klinger, V..A. Kudryavtsev, N. McConkey, S. Pal, J. Perkin,
M. Richardson, N. Spooner, M. Thiesse, L. Thompson
Virginia Tech: C.M. Jen, L.M. Kalousis, C. Mariani
Yale University: C. Adams, F. Cavanna, E. Church, B. Fleming, A. Hackenburg, A.M. Szelc

82 Collaborators from 20 institutions

including scientific and technical personnel 12 US, 6 UK, 1 Swiss, CERN

*spokespeople



The ICARUS Collaboration

M. Antonello?, B. Baibussinov?, V. Bellini*>, H. Bilokon®, F. Boffelli’, M. Bonesini®, E. Calligarichs,
S. Centro?3, K. Cieslik19, D. B. Clinell, A. G. Cocco??, A. Curioni®, A. Dermenev?3, R. Dolfini’8,
A. Falcone’?, C. Farnese?, A. Fava3, A. Ferrari'4, D. Gibin%3, S. Gninenko®3, F. Guber!3, A. Guglielmi?,
M. Haranczyk!?, J. Holeczek?®>, A. Ivashkin!3, M. Kirsanov?3, J. Kisiel'>, I. Kochanek?!®, A. Kurepin?3,

J. tagodal®, F. Mammoliti, S. Mania®>, G. Mannocchi®, V. Matveev!3, A. Menegolli’8, G. Meng?,
G. B. Mills'’, C. Montanari®, F. Noto#, S. Otwinowskill, T. J. Palczewski'®, P. Picchi®, F. Pietropaolo?,
P. Ptonskil8, R. Potenza*>, A. Rappoldi®, G. L. Raselli, M. Rossellad, C. Rubbia®®42, P, Sala?°,

A. Scaramelli?®, E. Segreto?, D. Stefan?, J. Stepaniak®®, R. Sulej®, C. M. Sutera?, D. Tlisov!3, M. Torti’?8,
R. G. Van de Water?/, F. Varanini3, S. Ventura?, C. Vignolil, H. G. Wang!?}, X. Yang!?!, A. Zani’?,

K. Zarembal®

INFN, LNGS, Assergi (AQ), Italy V), INFN, Sezione di Padova, 35131 Padova, Italy 2, Dipartimento di
Fisica, Universita di Padova, 35131 Padova, Italy 3 INFN, Sezione di Catania, Catania, Italy 5, INFN,
Laboratori Nazionali di Frascati (LNF), 00044 Frascati (Roma), Italy 8, Dipartimento di Fisica,
Universita di Pavia, 27100 Pavia, Italy 7, INFN, Sezione di Pavia, 27100 Pavia, Italy 8, INFN, Sezione di
Milano Bicocca, Dipartimento di Fisica G. Occhialini, 20126 Milano, Italy 2, The H. Niewodniczanski
Institute of Nuclear Physics, Polish Academy of Science, Krakéw, Poland 19, Department of Physics and
Astronomy, University of California, Los Angeles, USA 1), INFN, Sezione di Napoli, Dipartimento di
Scienze Fisiche, Universita Federico Il, 80126 Napoli, Italy 12, INR-RAS, Moscow, Russia *3), CERN,
Geneva, Switzerland 19, Institute of Physics, University of Silesia, Katowice, Poland %), National Center
for Nuclear Research, Warszawa, Poland 1), Los Alamos National Laboratory, New Mexico, USA 17),
Institute for Radioelectronics, Warsaw University of Technology, Warsaw, Poland 18, GSSI, L’Aquila
(AQ), Italy 19), INFN, Sezione di Milano, 20133 Milano, Italy 29

11 INFN, 4 Poland, 2 US, 1 Russia, CERN



Summary

* SBL experiments brings early physics and
development en route to LBL program

— Development test-beds for technology

— Physics measurements and reconstruction
development

— Coordination of analysis efforts (near/far comparison)
— Fostering collaboration on physics and technology

Program: model for International collaborations
working together to fund, build, and analyze data



